The Rheological Characteristics of a Sand-Asphalt Mixture : Technical Paper by Wood, Leonard E.
•THE RHEOlOGICAL CHARACTERISTICS







""la<. """"7 _ ""-'j_
I. 1.. JIlUNJ.. £sou..t. IlI.reo\.w
,;-~ ...... ""j-
A\~ 1•• popoor- _1Uo<1, ~ a.1o&1ool ClIo.r><\.n'Utlu
.r • 'to ' ' 1\~." Tt.1Jo popoor- _ .. r rod !IF !'Nr_
1.. ,. _ l!. I. Coo-h or _ .wr r p' .....uu. "' tM -'-l
how. 1... or _ AMoeI.r.U_ of ~t ""'O'U& -..l,..uu l.a _or,
N _. in 1--.'7, l'n9.
n. _ 10 _t.e<I ror _ .....N.
JI /. 7'<.L./
ft. 1.. Ill.ol'.-l, _ta>7
Att.a<_...~





C. 4. _in. I". a. $<:on}c. _.~_
1. ,. IIe1&qI>l1n







DigitIzed by the Inlenle1 Archive
In 2011 With rundlllg from
lYAASIS members and Sloan Foundation; Indiana Depa.rlmenl ot Transportation
•A ...... '$'%lLT Il~
..
1.. t. _. __ ~l_..
-'I. a. 0001." _ "'1aHr
,."... U. afI4 .ttol"l boo ...... opo~~ MYwl<plllc __lCal _101
tN., -.Ie dllpl:l..." U>o ael.1ool of b1~... __u 10&<1. ""'_ 1>1\_
__• 1" pnonl rl.o.......la.Uo _I.o_la. !'wo"'~ u...n.lll"""".
!luJ (1) "'"' ltIUlon1 (a) in Go.critd.c& Ulo bobo01"" or 1>:1.-.. ",,~r
1_ .do •• of ao<:bAnlO&1 _la "'"\ ...... __<4 of "'" opr1zop ....
\loo doobpot. but in dUf...... ' .~t.. ,... clor Pool (,) I"'~ otd. _
"QIIontlI.oU.,. OOI'ftlo,u,", at ~ho1r "..u.~. 10 dllJ'lnolt .. It 10 I"'Mll>1o
to ..,..._ • d.to_UOII """"'. _u-d t'rao __'. _~ ..u
lIT ..1"1._~••-..otI\ot' d1f1'1tllltJO t. \/lo' _a -.lUI • 1'1,,11•• _
ot oJ..Mnto toll to sin .. I"OI'l"'M_Un plot""" ....... OIlfJ'lttootq l&rp
.-- .t 100<11... t1.o..... l'HCI'*l"!o•• "
8&&1 (ll _ Ptoilfor (~l__t.od u ..t tbo ...f_UOII pott.o...
of • I>:I.t_ \IIlIlU" 1_ ._ldo<! of inol.o!lt.o....... t1&aUo .!.rein, "tordod
._Uo n ...tn••nIl. vi.._ n-. loboo UIo 10&<1 1• .-..<1. ,..... ~.
~<tl.to to', .1 ...... nboornd toll.c.od. b7. I'Otor<lod ..._. 1110"-
t"...., __ oMoLld tolltot 1Jl. __ lOll of U_ .. IJIo ar-p _. ..
qWllt&U.. dt.tl"l.ptl.on of \.'>1. _01.. con ... -.-!nod b7 _1Dc. -....
_1 ..td.... .-out. or &II .la.tt. _II\. .nIl. •~ t_t _
1.0 ool"l.M wttll .....t-nt." up of • rl--. o<lll "" .laotic t " noll\. __
....ted 10 JIOl"IU.lal.
_ .... lIporb (Sl. 1.1\0 ....n~ JIOJI01••UlloM. _ ..1
_1 thot _101.0<1 ot r"... 101v1a _to~ ""til • _11 WI1\ to
~ tllo .-1... of • -,,,U... po." pon".: ul'foOn __1 100••
1IloT -.t-t .. "",.Uo"" .....loUOll ...~_o tbo "IIO__tioo or thto
_1 &Old UIo _>1..... et the eOfll&1L _ nbjeet«l to .Ine.. _eo er
~ <no .... qlIl.te oal• .w. .rr_~ boo dl.-tell l.e tJIh
tblll. l -. r' ..1 eppt .. I.e Ibo oeU_ ~ ttt'- _I' h ........
"" .......... l.e W. _. _ .... ........ _~ ., ~..uoa1
efJIIoolI e~.u- _ r_ UIo ., _ I , e d..,att.o., •• <11
W'I""' .... ~ ~~l~~ _ ... ' '." .....~
~ &.- UIo eol.eOUt. ,,""'loT_'
l.e ~ ••~ '" ..__ """ n-~.....r llil •
_ C6 " •• <ll~ tlle ..r Iu.. f. a •__• __ -..
~ l.oW I.. ,..... _ • -.......t. , _.-_""'lo pori ... __
_ , ........ ~, l.e "Uk. nq ~~ ... _ to __ UIo
.....tMrte er " .. ftl'l._ elo_,*. 111 tlle fIIv....... -'1. l.e' 10""1' .. ...."
Ma.k t,l 4lrido~ _ dete_'I"" 111':0 u.. ro~ "'..... ,.ri..
1) 1Il i ......._ eloet1O .I.ftin ~po-.delll ot 1'-,
2) l ......- o1I.ot.I.o ,1..1.0. -..b to • _u_ lOt Uao.
») • plo..th et..". _ .."'... _ >4\10 .....
l.e lld.e ..... _ ...~ _""" odt.lo 0 et~ __U_ <It
loi,'"_. tho 4or-l... or. b1 _ ••]l'O t- _I' I""
• u_ .....tou. 1.-4 __ .... lJo~ -.. eue"4U ...1Io.U..
,..~.u_ tod.oc -..... ia tldoo po,... u,~Ikllr'''
__ '" _ • -..... _1 ~to "" tb _ .. ooUMt. ..,. l .. .aOC
, ttt...._ ~ nUl 0 ...u. u..s. tlIU~h _ ...."'-
i'._UIo~ortlle "~_"""'_l_
I.e ..... Ullto .01oa1 .1crdn__ uood.oUool ..U~ _rU.. ot
1Il.'_ _.,... _l"1aoR<04 .. Up/Ioll "'" ......, to. J'", 4,0<1_
to 't011o. t.lle <10.. ool1ect4<l .. _ 1110.'" ot Uoo pL",Ue ........._ CA·
r-u......t.o relo.t..lllo1p t.... _ .;pollee! h>o<l...., _ ..__oeto_
....Ib "'" -.l ~ tIIo- opp11e4 1.סo0IIo
'\'bo _ ...0<1 in tin••t~ ..... 1'1.... ""'"" ....TU1 ot a1&o1ol
0't'tP 0lIl1.... _ t.ho ",c!Ilt1COl lJ.IIl.h •• Nt t_b in ASTK 1l978-54. "Sl.&ndool'd
S_lfiCllU"". for Aopb01U. lI!>rtu for Sltnt Aopbolt PoY1..,· Surfuo
e- Clro~ 110. 2 (8). "'" .1.0 !,yol. of tl>o _ 10 pre••nt." La
Tob_ 1 .D<! cIopl.oUod ~""l"UT in Pi 1. '\'bo .""trol or tlJo U.COI
.... obt&1nod tIT ol<71"lI tile ........1.Y1q it l.fIl.O ",",,"ou.....1_ ~ ..-
"""'ln1~ U II:!' _lJllt 10 _ ~._~ PJ'OIIOI'!.lOllS ...h_ in n.1rJ.e 1. 'lloo
....1'101 1I"••1~ tho _ 200 .1_ .....gppliod II:!' o641Dc pU..rloo<l u-o-
'I'l1o ..pb01t _t _. nppUo<I bT t.ho ,.,...~ .t Port. holle••
To"".. '\'bo PbTolco.l p"'"llO'Ttloo of tbo OOJIbolt __t ... p..._ in Tob.\e
2_ TIIo Y1..oo1t,J ..boo ..... obtalno<I b7 __ or • oltdq-plo'" lIioro-
'01..~...,..
_ ••pIIOlt <On"'''' r ... t.ho ••"" Jl/-.lt .o1l<t...... _. , por ....,_ b7
_I!'t of tho total 1IiJrturoo. '!lIl. 0&100 choN. b7 _~ t.ho ~bol'd-
n.w dod... p.....oduro.


























































0 0 0 0 o'
TABl:S a
1'Il101ca1 I'r<Jportlao or \.1>0 14p1lo1t Co.Dt




'.6 '"~ '.0 • 10'
______-Cit-.\.<.J,tr:-' ,,-"J....."'JR!_
1.6.10) 2.1"':WS
8.2 '" 10-4 2.0 • 11)5
_______-'''"Iu<...J!I,~~~ t._.7J; W
'.9 " lJ)-) 5.1 " !oJ
J.'" 11)-4
18.:<10-1
1I1>rtun. II:P _n'iJ1J tllo cIotr_u...... tm>:t.1"" or u.. at 0 -",tont
"tro.., it h _lb1o 10 din'" lU. <ior~tl."" IlIt.o. pla"U~ ... OIl
.10'11'~.
no. .U~-pI.ota ool.<f'O'O:i.~_" .. _ 1rI tilt. ot"<I3' _ ....l.UI<al.....
_1 lUSA _do n.U..blt ~o UIe .otll ..... l"y """ ....""'" ~""i"O"U."" ~r U>o
t. I. ~~"'7 A'pIloll Lol'>ot-ot""1. LohpoolU, I..uo"". t~ "",pal'!r.1 """
upllO.1\ !UIo .. tbo~ plo.t... u. uphol< c.- ... _t.oI l<I &1'''' l·te1.1
J«!'r• ..Moll ... UW _ ~..ta. _ 111~ U. .000001t !'W_
pari". U._~t .,..n."" llIo ....t.od AOp.,U ... p1o<'" _ ..-.
slUt JI1o_ ... _ 1Mo • .u.. lo.J- "dUll • 1.Id,_ nr .... '.1.01.1
~ wi "'__ _ _.....:I pl.o.......... -W fer _ -. lIel.... "'120& teRoo4.
, .. twtIloo..~u. ........,u.r.c~tT .~U_ lop _ .: a
o.l1ftr~pl.o.t. ... U. -.. U 4b"O'o'!.od 1.0 a ~PO" _ lop
G..u'n_. 1li1oo•• _ ........ aJO! S..... Itl.
JS6W,. 'M' ....
'lIoo Idrtano _ l.Jr, tlI1. oWIl;p ... _ b ""'-ell tbo "&VII"" ....
uploolt tad "p"..t.lT ..... t_ ._Uoo<l 1>1 • _ ... "lIO ...U ..,. n-
a......t.a _\0<1'~ "" aloootri., _ft to' t..rsw.- 01 )2'or. ",.
."""U lIo.teoI b ..., t.o • ~"t_ or )OI:/'P.
n- t ....._U_ _ lop _ b .....ta4 _loU. _
"'''' • _1 __ to pari_ or _ ~. and~ ..l.oo4 1&\& a "1'""1-
_ 2 1"'-' fa _ lop ~ 1100'- 100 bo1I/It lop •~~~
.U>ooI. _ .. ',' « '. "' .. u. __ tato ....u. To _ret _'p
., .._~......... __ u Wr'OOk,,- a~ _ .t
~ !MoO Ulo -td 'ar _-U. 1.0 .. n-411owt1Jrt. lloo~
..... _ I. _ .,. 1& 1alIoroI~ air at • "-"""" of ~ ~ 5'r. no-
boltl>'. cl.laMtw...... loOt.., 0' "'"~ ..... \!-. _.~ '01'" h1.Il
__tp~u-.
!II& ot.I.U..... "lOt ...t~ to~ 01>0 ..laU_P_
U. tol1<atl... Yar1alllaa, appUood .t.... ,~..'-, ,_\..Il...... U-. _
,.u..I"I' '- _ .......""', 40. 'S. 70. 1lXI. and l../d'J'. "t.... "'.t~,
UIo~_ lnU1nad at U. teet t_... l.lo... lor )0 _"", _"
,_toN oo1J>..1.-d Io:r ••"" 0' ta.. both- ".. ,taU. \004 ..,









































































































































































































































































































































































































































































































































FIGURE 2 GENERAL VIEW OF THE STATIC
LOAO APPARATUS READY FOR TEST
(WITHOUT WATER BATH)
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RELATIONSHIP BETWEEN VISCOSITY
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RELATIONSHIP BETWEEN VISCOSITY Of THE
SAND-ASPHALT MIXTURE AND THE VISCOSITY
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